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Abstract
Endocytoscopy enables us to observe cellular nucleus in vivo in the squamous esophagus and pharynx. Endocytoscopy is a
contact endoscopy with 340–1100-fold magniﬁcation. Topical spray of crystal violet and methylene blue solution creates a
well-contrasted image which is similar to hematoxylin and eosin staining. Endocytoscopic ﬁndings of tissue atypia are
summarized in endocytoscopic (EC) classiﬁcation. EC-1 is nonneoplastic, which includes normal (EC-1a) and
inﬂammatory or reactive (EC-1b). EC-2 is a borderline lesion. EC-3 is a cancerous image, often with increased cellularity
and with enlarged and polymorphic nuclei. This article is part of an expert video encyclopedia.
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Materials
• Incorporated-type endocytoscopy (GIF-Y0002, GIF-Y0003;
Olympus).
• Crystal violet and methylene blue (CM) solution: 0.05%
crystal violet and 0.1% methylene blue mixture.
Background
Recent advances in imaging technology in ﬂexible endoscopy
enable cellular-level observation in the gastrointestinal tract.1
One promising technology is confocal microscopy that offers
well-contrasted images of cellular microstructure under ﬂuor-
escent enhancement.2 The other (authors’) technology is
endocytoscopy, which allows direct observation of cell nucleus
topically stained with methylene blue.3,4 The CM double
staining method was developed by the present authors, and it
offers a well-contrasted image similar to hematoxylin and
eosin (H&E) staining.5 Grade of tissue atypia can be evaluated
in vivo without taking an actual biopsy.6 Using CM-stained
endocytoscopic images, cytological atypia of the target epi-
thelium can be classiﬁed into a three-tier classiﬁcation
(endocytoscopy (EC) classiﬁcation).7 EC-1 is nonneoplastic
(EC-1a: normal, EC-1b: inﬂammatory or reactive). EC-2 is
borderline lesions that may involve reactive change and dys-
plastic lesions. EC-3 is cancerous.
Endoscopic Procedure
Under conscious sedation, an incorporated-type endocyto-
scope is inserted into the esophagus. It has both functions of
regular magnifying endoscopy and endocytoscopy, which are
switched with each other by touching a button. First, a
brownish area is detected as a concerning area using narrow-
band imaging (NBI) nonmagniﬁed image.8 After identiﬁcation
of the brownish area, the lesion is carefully observed by NBI
magniﬁcation. If intrapapillary capillary loops (IPCLs) in
the concerning area demonstrate signiﬁcant morphological
changes (dilatation, meandering, irregular caliber, and un-
evenness in each IPCL shape),9 the lesion is strongly suspected
as carcinoma. As further diagnostic conﬁrmation, endocyto-
scopy will be carried out and tissue cytological atypia are
visually conﬁrmed according to EC classiﬁcation.
After ﬂushing the esophageal lumen with distilled water,
2 ml of CM solution is sprayed on the lesion. Endocytoscopy
is gently attached onto the mucosa, and then a CM-stained
microscopic image of the epithelium appears without taking
any actual tissue as in a conventional biopsy.
Tips and Tricks
• CM solution is sprayed onto the target mucosal lesion by
ﬂushing 2 ml CM solution in a 10 ml syringe with air
through the working channel. Spray is repeated until good
coloration can be obtained.
• To get high-quality images in endocytoscopy, conscious
sedation and scopolamine butylbromide injection is usu-
ally effective.
• Controlled air insufﬂation and a gentle touch of the endo-
scope tip onto the target lesion avoid tissue contact bleeding.
• To ﬁx the endocytoscope lens to the tissue, endoscopic
suction is often used.
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• Endocytoscopic diagnosis is carried out based on com-
parative diagnosis of background mucosa and suspected
mucosa.
• At the end of the procedure, remnant CM solution in
gastric fundus is sucked to avoid absorption of it as long as
possible.
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This video demonstrates endocytoscopic (EC) images
following EC classiﬁcation in the pharynx and
esophagus.
(Slide 2:
29 sec)
An endocytoscopic image with crystal violet methylene
blue (CM) double staining can be classiﬁed into three
major categories: EC1, non-neoplastic; EC2, border
line; and EC3, cancerous.
(Slide 3:
25 sec)
EC1. Rhomboidal shape squamous cells with compact
nuclei are observed. This is a typical image of non-
neoplasia.
(Slide 4:
19 sec)
Actual endocytoscopic image. Small nuclei were stained
blue with methylene blue. The cytoplasm was stained
pink with crystal violet.
(Slide 5:
32 sec)
An endocytoscopic image demonstrates a clear border
line of the lesion. The left half shows background
normal epithelium, and the right half is low grade
intraepithelial neoplasia, which is categorized as border
line lesion (EC2). Histology shows low grade
intraepithelial neoplasia.
(Slide 6:
49 sec )
Actual videoclip. The lesion has a clear border line to
background mucosa. The left half of the image shows
background non-neoplastic mucosa. The right-half
demonstrates low grade intraepithelial neoplasia. In the
lesion the number of cells increases, but there is no
enlargement of the nuclei.
(Slide 7:
35 sec)
The endocytoscopy image shows an increased number
of small cells with enlarged and blurred nuclei. This is a
typical image of cancerous lesion (EC3). The right hand
image shows histology of squamous cell carcinoma.
(Slide 8:
22 sec)
Actual video. Enlarged and blurred nuclei are observed in
an irregular arrangement.
(Slide 9:
29 sec)
In conclusion,
1. CM staining in vivo brings us a similar coloration to
conventional HE staining.
2. Endocytoscopy images can be classiﬁed into 3 major
groups: EC1, non-neoplastic; EC2, border line; and
EC3, cancerous.
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